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DETAILED ACTION 

Status of Application 

This office action is in response to the filing of the application papers on 
05/05/2006. New claims 26-47 are pending in this application. Claims 1-25 have been 
cancelled by the pre-amendment filed 5/5/2006, without prejudice or disclaimer of 
subject matter. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 35-37 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 35 recites the limitation "plate" in line 5. There is insufficient antecedent 
basis for this limitation in the claim. 

For examination purposes, claim 35 will be treated as: "...the substrate of the 
light-emitting diodes is towards the multilayer board." 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 26-28, 35, and 38-47 are rejected as can be understood under 35 
U.S.C. 103(a) as being unpatentable over Harrah, US Patent No. 6,498,355 B1. 

RE CLAIM 26: Harrah teaches (fig. 3) a light-emitting diode arrangement 
(LED Array, abstract) having: 
at least one light-emitting diode chip (28), 

a multi-layer board (6, 8, 10) having a base (24) of a thermally well conducting 
material (24), in particular of metal (silver filled epoxy, col. 3, line 38), and an 
electrically insulating and thermally conducting connection layer (46, thermal 
contact, col. 4, line 55) between the emission surface of the light-emitting diode 
chips (28) and the board (6, 24), wherein between the light-emitting diode chip 
(28) and the board (6, 8, 10) there is arranged an intermediate carrier (30, 
submount) separate from those parts with which the light-emitting diode chip (28) 
is electrically contacted (Harrah states conventional reflowed solder bumps 
electrically connect a region of the LED to a top contact on submount). 

Harrah teaches substantially the limitations of claim 1 as shown above. Harrah is 
silent as to the intermediate carrier is formed by an aluminum nitride substrate. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ aluminum nitride substrates as intermediate carriers 
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when good electrically insulating and thermally conductive properties are wished for. 

RE CLAIM 27: Harrah teaches (fig. 3) the electrically insulating connection 
layer (46) is at least the boundary surface (46) of the light- emitting diode chip (28) 
which is towards the board (6, 8, 10) (Harrah states that the dielectric layer is optional 
(col. 4, line 60). 

RE CLAIM 28: Harrah teaches (fig. 3) the electrically insulating connection 
layer (46) is at least an adhesive layer (46, solderable metal layers, col. 4, lines 64- 
65). 

RE CLAIM 35: Harrah teaches (fig. 3) the light-emitting diode chip (28) is so 
arranged that the substrate of the light-emitting diodes (28) is towards the plate 

(6, 8, 10). 

RE CLAIM 38: Harrah teaches (fig. 3) the light-emitting diode chip (28) is so 
arranged that the substrate (bottom surface) of the light-emitting diodes (28) is 
away from the board (6, 8, 10) (The substrate of the light-emitting diodes are away 
from the board (see MPEP 21 1 1 )). 

RE CLAIM 39: Harrah teaches (fig. 3) the light-emitting diode chip (28) is 
arranged on the intermediate carrier (30) by means of a conductive adhesive 
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RE CLAIM 40: Harrah teaches (fig. 3) the side of the intermediate carrier (30) 
towards the board (6, 8, 10) is electrically insulating (ceramic, col. 4, line 39). 

RE CLAIM 41: Harrah teaches (fig. 3) the region of the intermediate carrier 
(30, submount) towards the light-emitting diode chip (28) has conductive regions 

(silicon, col. 4, line 39). 

RE CLAIM 42: Harrah teaches (fig. 3) at least the region of the light-emitting 
diode chip (28) is covered by a lens (26). However, Harrah is silent as to the lens in 
particular a Fresnel lens (9). 

It would have been obvious to a person of ordinary skill in the art to employ a 
Fresnel lens in order to cover a plurality of LED dies. It is well known in the art that 
multiple types of lenses could perform the equivalent function of covering a plurality of 
LED dies. 

CLAIM 43: Harrah teaches (fig. 3) the region between the board (6, 8, 10) and 
the lens (26) is at least partially filled by a material (Harrah states small portions of 
clear material may be conventionally dispensed onto some or all of the LED and then 
cured to form simple lenses (col. 4, line 5-8). However, Harrah is silent as to the 
material is a colour conversion material. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a colour conversion material between the board and the 
lens, since it has been held to be within the general skill of a worker in the art to select 
known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. In re Leshin, 125 USPQ 416. 

RE CLAIM 44: Harrah teaches the material is arranged above and alongside 
the light emitting diode chip (Harrah states small portions of clear material may be 
conventionally dispensed onto some or all of the LED and then cured to form simple 
lenses (col. 4, line 5-8). However, Harrah is silent as to the material is a colour 
conversion material. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a colour conversion material between the board and the 
lens, since it has been held to be within the general skill of a worker in the art to select 
known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. In re Leshin, 125 USPQ 416. 

RE CLAIM 45: Harrah teaches (fig. 3) the light emitting diode chip (28) is 
contacted (through solder bumps) by a circuit board (8, trace layer) by means of 
wires (48, 50), and the circuit board (8) is applied to the board (6, 8, 10) sandwich- 
like by means of an insulating layer (10, dielectric layer) lying therebetween. 
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CLAIM 46: Harrah teaches (fig. 3) at least one light emitting diode chip (28), 
a multi-layer board (6, 8, 10), having a base of a thermal well conductive layer 
(24), in particular of metal (silver filled epoxy); and 

an electrically insulating and thermally conducting connection layer (46) 
between an emission surface of the light-emitting diode chip (28) and the board 
(6, 8, 10), wherein between the light-emitting chip (28) and the board (6, 8, 10) 
there is arranged an intermediate carrier (30) separate from those parts with 
which the light-emitting diode chip (28) is electrically contacted. 

Harrah shows substantially the limitations of claim 46 as shown above. Harrah is 
silent as to a colour conversion material is arranged above and alongside the 
light-emitting diode chip. 

RE CLAIM 47: Harrah teaches (Fig. 3) at least on light-emitting diode chip 
(28); a multilayer board (6, 8, 10), having a base of a thermally well conducting 
layer (24), in particular of metal (silver filled epoxy, col. col. 3, line 38); and 

an electrically insulating and thermally conducting connection layer (46) 
between an emission surface of the light-emitting diode chip (28) and the board 
(6, 8, 10), wherein between the light-emitting chip (28) and the board (6, 8, 10) 
there is arranged an intermediate carrier (30) separate from those parts with 
which the light-emitting diode chip (28) is electrically contacted, and wherein the 
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light-emitting diode chip (28) is arranged on the intermediate carrier (30) by 
means of a conductive adhesive (solder). 



Claims 29-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harrah, and further in view of Hashimoto et al. (Hashimoto) US Pub. No. 
2004/0065894 A1. 

Harrah shows substantially the limitations of claim 26 as shown above. Harrah is 
silent as to the depression of the board. 

RE CLAIM 29: However in an analogous structure, Hashimoto shows (fig. 18A) 
the light-emitting diode chip (1) is accommodated in a depression (13, insertion 
hole, 1| 52) of the board (12, H 48). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ a depression to accommodate the LED chip as shown by 
Hashimoto in order to insert the projection of the metal plate respectively fl| 52). 

CLAIM 30: Hashimoto teaches (Fig. 1 1 ) the light-emitting diode chip (1 ) is 
arranged in the region of a depression (11b, housing recess, U 48) in the base 
material (1 1 , U 48) of the board (1 2). 
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CLAIM 31: Hashimoto teaches (fig. 11) the light-emitting diode chip (1) does 
not project beyond the contour of the board (12). 

CLAIM 32: Hashimoto teaches (fig. 1 1 ) the light-emitting diode chip (1 ) ends 
plane with the upper side of the board (12). 

CLAIM 33: Hashimoto teaches the depression (1 1 b) has the function of the 
reflector (Hashimoto states that the side wall of the housing recess that is part of the 
metal plate functions as a reflector (abstract)). 

CLAIM 34: Hashimoto teaches (fig. 1 1 ) the walls (1 1 a) of the depression 
(1 1 b) are at least partially beveled (as seen in figure 1 1 ). 

CLAIM 36 &37: Harrah teaches the light emitting diodes (28). However, 
Harrah is silent as to the substrate of the light-emitting diodes is of an electrically 
insulating material, such as sapphire. 

However, in an analogous structure, Hashimoto teaches that conventional are 
shows the substrate of the light-emitting diodes is formed of sapphire (H 2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a substrate of the LEDs formed of an electrically 
insulating material, such as sapphire, since it has been held to be within the general skill 
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of a worker in the art to select known material on the basis of its suitability for the 
intended use as a matter of obvious design choice. In re Leshin, 1 25 USPQ 416. 



Cited Prior Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Reference 1: U.S. Patent No. 6,139,171 (Waldmann) 
Waldmann discloses evidence of the level of ordinary skill in the art of a Fresnel lens 
wherein a plurality of LEDs are positioned behind said Fresnel lens. 

Reference 2: U.S. Patent No. 2001/0001207 A1 (Shimizu et al.) 
Shimizu et al. discloses evidence of the level of ordinary skill in the art of a lens 
and/or coating containing a color converting material. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PETER LOXAS whose telephone number is (571)270- 
7380. The examiner can normally be reached on IFP. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on (571) 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art 

Unit 2811 

/PETER LOXAS/ 
Examiner, Art Unit 2811 
7/23/09 



